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5 Title : Millimeter wave sensor signal processing method 
(57) [Abstract] 

[Object] To provide a millimeter wave sensor signal processing method 

capable of reducing the occurrence of an erroneous pairing due to the 

10 influence of high and low changes in rain, fog, and temperature, and 
unnecessary reflection (background) or interference. 
[Means] In a millimeter wave sensor signal processing, long time 

background data and short time background data are held. Frequency and 
power amplification rate are obtained from the long time background data and 

15 the short time background data. Data additionally input is amplified using the 
amplification rate, thereby to correct the data. A multi-value threshold value is 
generated using the long time background data. A threshold value 
processing is carried out and a peak detection is carried out using the 
multi-value threshold value. A labeling according to a frequency is carried out 

20 using the detected peak. Attributes such as a barycentric frequency, a 

barycentric direction, an average frequency, and an average direction of a label 
obtained according to the labeling are obtained. A pairing is carried out by 
searching a corresponding label along the barycentric direction of the label 
using the barycentric direction. 
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[0006] According to the invention described claim 2, frequency and power 
amplification rate are obtained from the long time background data and the 
short time background data in the invention described in claim 1 . A correction 
value as a conversion coefficient of an expansion and condensation 
5 (attenuation, amplification) in the power direction and the frequency direction of 
the long time data and the short time data is obtained. 

[0007] According to the invention described in claim 3, data additionally input 
is amplified using the amplification rate in the invention described in claim 2. 
In order to correct high and low changes in rain, fog, and temperature, the 
10 additional input data is spread or compressed in the rising sector and declining 
sector using the conversion coefficient. 

[0008] According to the invention described in claim 4, a multi-value threshold 
value is generated using the long time background data in the invention 
described in claims 1 to 3. The multi-value threshold value is generated using 

1 5 the long time background data. 

[0009] According to the invention described in claim 5, a threshold value 
processing is carried out and a peak detection is carried out using the 
multi-value threshold value in the invention described in claim 4. A slice 
processing and a power peak detection of the input data that is spread or 

20 compressed using the multi-value threshold value in claim 4 are carried out in 
the rising sector and the declining sector. In other words, the background 
data is obtained, and the threshold value is prepared and the slice processing 
is carried out based on the obtained background data, thereby to reduce 
erroneous pairings that occur due to the influence of an unnecessary reflection 

25 in the background. 
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[0010] According to the invention described in claim 6, the labeling is carried 
out using the detected peak in the invention described in claim 5. The peak 
detection result in claim 5 is developed to a two-dimensional memory of the 
frequency. The peak labeling processing is carried out in the rising and 
5 declining sectors respectively. The result is developed to the two-dimensional 
memory of direction and frequency. In other words, by focusing attention to 
the fact that the peak that occurs due to the interference or the like occurs only 
in a narrow range, the labeling is carried out to check this characteristic, a wide 
or narrow level of the range is checked, and only the narrow range is removed. 

10 [0011] According to the invention described in claim 7, attributes such as a 
barycentric frequency, a barycentric direction, an average frequency, and an 
average direction of the label obtained according to the labeling are obtained. 
Attributes such as a barycentric frequency, a barycentric direction, an average 
frequency, an average direction, and average reception power of the labeled 

15 peak data are obtained in the rising and declining sectors respectively in the 
invention described in claim 6. According to claim 7, a comprehensive pairing 
is carried out to reduce erroneous pairings. 

[0012] According to the invention described in claim 8, a pairing is carried out 
by searching a corresponding label along the barycentric direction of the label 

20 using the barycentric direction in the invention described in claim 7. 

According to the invention described in claim 9, the reception power is used to 
confirm a pair at the time of carrying out the pairing in the invention described 
in claim 8. In claims 8 and 9, the two-dimensional memory of the other result 
(the downward direction when the rising label is used, and the upward direction 

25 when the declining label is used) is searched from a small frequency along the 
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barycentric direction or the average direction of the label using these directions. 
The one of which attribute such as the reception power is similar and that is not 
paired with the other and that is first found is processed as a pair. In claims 8 
and 9, by carrying out a comprehensive pairing, erroneous pairings can be 
reduced. 

[0013] According to the invention described in claim 10, the reception power 
of a power peak between peaks and reception power at the trough between the 
peaks detected by the threshold value processing are judged, and a large 
vehicle is recognized, in the invention described in claim 5 or 9. The 
frequency and power relation in the rising and declining sectors is checked at a 
measuring point at which directions coincide in the measured distance and 
speed and the distance is close. Based on this, whether the vehicle is a large 
vehicle is checked. In other words, by focusing attention to the fact that a 
large vehicle has a plurality of power peaks but has larger inter-peak power 
than the power received from the road, it is possible to recognize that there is 
one vehicle. A label that is close to a predetermined distance is extracted. 
By looking at the power between the labels, when the trough is shallow, the 
vehicle is decided as a large vehicle. 

[0014] According to the invention described in claim 11, an apparatus that 
achieves claims 1 to 10 is provided in the signal processing of the millimeter 
wave sensor installed on the road. The millimeter wave sensor signal 
processing is carried out in real time. 
[0015] 

[Embodiments of the invention] 

One embodiment of the present invention will be explained below with 



reference to the drawings. Fig. 1 is an explanatory diagram that illustrates a 
basic processing flow to achieve the present invention. Fig. 2 is a 
configuration diagram (a measurement image) that illustrates an example of 
the installation of the millimeter wave sensor to which the present invention is 
5 applied. Fig. 3 is a block diagram that illustrates the configuration of the 

millimeter wave sensor. In other words, as shown in Fig. 2, a millimeter wave 
sensor 1 is disposed at a height such as an electric pole that is provided at a 
road shoulder 2, and scans a vehicle 4 that runs on the road with a fan-shaped 
(oblong) beam at a predetermined angle, thereby to detect the vehicle 4 or an 

10 obstacle. Electric poles 5 and 6 and a traffic sign 7 that are provided at the 
road shoulder 2 are detected as background data. As shown in Fig. 3, the 
millimeter wave sensor 1 broadly has a sensor section 9, a scanner section 10, 
and a control signal processing and detection processing section 11. As 
described above, by using the millimeter signal, a distance and a speed to an 

15 object such as the vehicle 4 and the electric poles 5 and 6 can be obtained. 
Further, by carrying out the scanning, a dimension of direction increases. 
Therefore, outputs from the millimeter wave sensor 1 are distance, speed, and 
direction. An upper computer or the like can execute total control and total 
management of the obtained information. 
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